Retinoic acid receptor γ-dependent signaling cooperates with BMP2 to induce osteoblastic differentiation of C2C12 cells.
All-trans retinoic acid and bone morphogenetic protein 2 (BMP2) synergistically induced an alkaline phosphatase (ALP) activity, one of the osteoblastic differentiation markers, and promoted the extracellular matrix calcification in a myoblastic C2C12 cell culture system. The induced ALP mRNA was not suppressed in the presence of a protein synthesis inhibitor, suggesting that the de novo protein synthesis does not influence this induction. There are three isotypes for the retinoic acid receptor (RARα, RARβ, RARγ). Both the ALP activity and the extracellular matrix calcification were inhibited by the addition of the specific siRNA for RARγ, but not by that for RARα or RARβ. When the effects of the RAR subtype-specific agonists on the ALP activity in the presence of BMP2 were examined, the RARγ-specific agonist was the most effective. The ALP activity induced by any RAR subtype-specific agonist was inhibited by the addition of the specific siRNA for RARγ, but not by that for RARα or RARβ. These results suggest that a RARγ-dependent functional crosstalk is present between the retinoic acid and BMP2 signaling to induce osteogenic transdifferentiation in myoblastic C2C12 cells.